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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method by which a semiconductor 
wafer composed of a substrate and a nitride semiconductor layer formed on the 
substrate can be divided into pieces having desired shapes and sizes with a high 
yield at the time of manufacturing a semiconductor element by dividing the 
semiconductor wafer. 

SOLUTION: A semiconductor wafer 1 is composed of a substrate (sapphire 
substrate) 2 and a semiconductor layer 3 formed by laminating an n-type gallium 
nitride layer and a p-type gallium nitride layer upon another on the substrate 2. 
At the time of dividing the wafer 1 into pieces, first dividing grooves 4 are formed 
into the substrate 2 from the semiconductor layer 3 side, and then, second 
dividing grooves 5 are formed toward the semiconductor layer 3 from the lower 
surface side of the substrate 2 so that parts of the bottom faces of the grooves 
4 may be faced to parts of the bottom faces of the first grooves 4. After the 
grooves 4 and 5 are formed, semiconductor elements are manufactured by 
splitting the wafer 1 into pieces along the grooves 4 or 5 by lightly pressing the 
wafer 1 with a roller. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A process of forming the 1st division groove that is the method of dividing a semiconductor wafer provided with 
a n type nitride semiconductor layer and a p type nitride semiconductor layer on a substrate, and manufacturing a 
semiconductor light emitting element, and arrives at the above-mentioned substrate direction from the semiconductor 
layer side side of the above-mentioned substrate at a substrate, Have the bottom to which at least a part counters the 
bottom of the 1st division groove of the above, and the 2nd division groove parallel to the 1st division groove of the above 
is formed in the direction of a semiconductor layer from the undersurface side of the above-mentioned substrate, A 
manufacturing method of a semiconductor light emitting element including the above 1st, a process of forming in a 
substrate a thin-walled part inserted in the 2nd division groove, and a process divided in the above-mentioned 
thin-walled part. 

[Claim 2]A manufacturing method of the semiconductor light emitting element according to claim 1 making a part of 
bottom of the 1st division groove of the above counter the bottom of the 2nd division groove of the above. 
[Claim 3]A manufacturing method of the semiconductor light emitting element according to claim 1 forming the 1st 
division groove of the above in a substrates face which removed a nitride semiconductor layer of a portion which forms 
the 1 st division groove of the above in a process of forming the 1 st division groove of the above, was made to expose a 
substrates face, and was exposed. 

[Claim 4]A manufacturing method of a semiconductor light emitting element of any one description of the Claims 1-3 
making width of the 2nd division groove of the above larger than width of the 1st division groove of the above. 
[Claim 5]A manufacturing method of the semiconductor light emitting element according to claim 1, wherein both the 
above 1st, the 2nd division groove, or any one are formed of laser beam machining. 

[Claim 6]A manufacturing method of a semiconductor light emitting element of any one description of six from Claim 1, 
wherein thickness of a thin-walled part of the above-mentioned substrate is not less than 30 micrometers 100 
micrometers or less. 

[Claim 7]The 1st division groove that is a semiconductor light emitting element which divides a semiconductor wafer 
provided with a n type nitride semiconductor layer and a p type nitride semiconductor layer on a substrate, and arrives at 
the above-mentioned substrate direction from the semiconductor layer side side of the above-mentioned substrate at a 
substrate, The 2nd division groove it had the bottom to which at least a part counters the bottom of the 1st division 
groove of the above, and was parallel to the 1st division groove of the above, and was formed in the direction of a 
semiconductor layer from the undersurface side of the above-mentioned substrate, A semiconductor light emitting 
element obtaining by dividing a semiconductor wafer which has the thin-waiied part inserted in the above 1st and the 2nd 
division groove in the above-mentioned thin-walled part. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]. This invention is used for light emitting devices, such as a blue light-emitting diode and a blue 
laser diode. It is related with the semiconductor light emitting element manufactured by the manufacturing method which 
divides the semiconductor wafer which has the nitride semiconductor layer laminated especially on the sapphire substrate 
about a semiconductor light emitting element which uses sapphire as a substrate, and a manufacturing method for the 
same, and obtains each semiconductor light emitting element, and this method. 
[0002] 

[Description of the Prior Art]As a manufacturing method (split method of a semiconductor wafer) of the conventional 
semiconductor light emitting element, the method as shown in drawing 4 is known, the semiconductor wafer 1 consists of 
the nitride semiconductor layer 3 laminated on the substrate 2 and the substrate 2 here, for example, and the substrate 2 
usually has a thickness of 300-500 micrometers — the nitride semiconductor layer 3 — number - it has a thickness of 
about ten micrometers ( drawing 4 (a)). In the conventional manufacturing method, the substrate 2 is first adjusted to a 
thickness of 100-250 micrometers by grinding using the burnisher. Next, of a dicer, the division groove 4 which reaches 
the substrate 2 is formed in the direction of the substrate 2 from the nitride semiconductor layer 3, and the island-shape 
nitride semiconductor layer 8 is formed in the nitride semiconductor layer 3 side of the semiconductor wafer 1 which has 
the ground substrate 2 of it ( drawing 4 (b)). And it is put into the edge of a blade of a scriber in the division groove 4, and 
the scribe line 9 is formed in the bottom of the division groove 4 of the both-way straight-line motion of a scriber 
( drawing 4 (c)). By applying external force to the semiconductor wafer 1 in which the scribe line 9 was formed with a 
roller etc., the semiconductor wafer 1 is divided and the semiconductor light emitting element 7 is manufactured ( drawing 
4_(d)). 
[0003] 

[Problem(s) to be Solved by the Invention]However, in order to form the scribe line 9 in the division groove 4 formed of 
the dicer. The edge of a blade of a scriber must contact the bottom of the division groove 4, and it is necessary to make 
width of the division groove 4 larger than the blade width of a scriber so that the edge of a blade of a scriber may enter 
into the division groove 4 enough for that purpose. Therefore, there was a problem that the number of the semiconductor 
chips which the width of the division groove 4 can manufacture from the part which becomes large, and the 
semiconductor wafer 1 became fewer. Since the distance of the scribe line 9 and the undersurface of the substrate 2 
becomes less constant by a place when variation arises in the thickness of the substrate 2 by polish, Since it became 
easy to produce a crack in the section where the semiconductor wafer 1 is divided when external force is received, 
variation was produced to the width of the semiconductor light emitting element produced by dividing, and there was also 
a problem that it could not divide into desired shape or size. 

[0004]Therefore, this invention divided the semiconductor wafer which has a nitride semiconductor layer on a substrate, 
and faced it manufacturing a semiconductor light emitting element, and the yield was good and it aimed at providing the 
semiconductor light emitting element manufactured by the manufacturing method and this method of the semiconductor 
light emitting element which can be easily divided into desired shape and size. 
[0005] 

[Means for Solving the Problem]In order to solve above-mentioned SUBJECT, method of this invention of dividing a 
semiconductor wafer provided with a n type nitride semiconductor layer and a p type nitride semiconductor layer on a 
substrate, and manufacturing a semiconductor light emitting element is characterized by that a manufacturing method of 
a semiconductor light emitting element of this invention comprises the following. 

A process of forming in the above-mentioned substrate direction the 1st division groove that reaches a substrate from 
the semiconductor layer side side of the above-mentioned substrate. 

A process of having the bottom to which at least a part counters the bottom of the 1st division groove of the above, and 
forming the 2nd division groove parallel to the 1st division groove of the above in the direction of a semiconductor layer 
from the undersurface side of the above-mentioned substrate, and forming in a substrate a thin-walled part inserted in 
the above 1st and the 2nd division groove. 
A process divided in the above-mentioned thin-walled part. 

By having the 1st division groove that arrives at a substrate direction from the semiconductor layer side side of a 
substrate at a substrate, and the bottom to which at least a part counters the bottom of the 1st division groove, and 
forming the 2nd division groove parallel to the 1st division groove in the direction of a semiconductor layer from the 
undersurface side of the above-mentioned substrate. Even if thickness of a substrate is comparatively thick, in the 
above-mentioned thin-walled part, a semiconductor wafer can be divided easily. 
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[0006]lt is preferred to shift and form the 1 st and the 2nd division groove in the above-mentioned manufacturing method, 
so that a part of bottom of the 1st division groove may be made to counter the bottom of the 2nd division groove. Since 
it can divide in the comparatively narrow range which made a part of bottom of the 1st division groove counter the 
bottom of the 2nd division groove, and has this countered, The number of semiconductor light emitting elements which a 
semiconductor Sight emitting element of predetermined width with little variation in width of each semiconductor light 
emitting element produced by dividing is manufactured, and can be manufactured can be increased. 
[0007]It is preferred to make the 1st division groove form in a substrates face which removed a nitride semiconductor 
layer of a portion which forms the 1st division groove, was made to expose a substrates face, and was exposed in a 
process of forming the 1st division groove, in the above-mentioned manufacturing method. By the 1st division groove 
being formed in a substrates face where a nitride semiconductor layer was removed beforehand, there is no damage to a 
semiconductor layer in the 1st division groove formation, and it becomes possible to raise the reliability of a 
semiconductor light emitting element. 

[0008]In the above-mentioned manufacturing method, width of the 2nd division groove may be formed so that it may be 
made larger than width of the 1st division groove. Large tolerance level of formation accuracy of the 2nd division groove 
can be taken by making width of the 2nd division groove larger than width of the 1st division groove, and it becomes 
possible to shorten time which processing takes. 

[0009]It may be made for both the 1st, the 2nd division groove, or any one to form by laser beam machining in the 
above-mentioned manufacturing method. Since a high cost by exchange of variation in process tolerance by consumption 
of the edge of a blade, etc. or the edge of a blade can be reduced since it is processible by a substrate and non-contact, 
and a flute width can be narrowed by forming a slot by laser beam machining, the number of semiconductor light emitting 
elements which can be divided from a semiconductor wafer can be made to increace. 

[0010]lt is preferred that thickness of a thin-walled part of a sapphire layer pinched in the above-mentioned 
manufacturing method in the 1st and the 2nd division groove is not less than 30 micrometers 100 micrometers or less. By 
making into predetermined not less than 30-micrometer value of 100 micrometers or less thickness of a thin-walled part 
of a sapphire layer pinched in the 1st and the 2nd division groove, a semiconductor wafer can be divided easily, without 
being influenced by thickness of a sapphire substrate. 

[001 1]A semiconductor light emitting element concerning this invention is a semiconductor light emitting element which 
divides a semiconductor wafer provided with a n type nitride semiconductor layer and a p type nitride semiconductor 
layer on a substrate, The 2nd division groove it had the 1st division groove that arrives at a substrate direction from the 
semiconductor layer side side of a substrate at a substrate, and the bottom to which at least a part counters the bottom 
of the 1st division groove, and was parallel to the 1st division groove, and was formed in the direction of a semiconductor 
layer from the undersurface side of a substrate, It is characterized by being a semiconductor light emitting element 
produced by dividing a semiconductor wafer which has a thin-walled part of a substrate pinched in the above 1st and the 
2nd division groove in the above-mentioned thin-walled part. 
[0012] 

[Embodiment of the Invention]Hereafter, the embodiment concerning this invention is described with reference to 
Drawings. 

<1st embodiment drawing 1 is a mimetic diagram showing the split method of the semiconductor wafer 1 in a 1st 
embodiment of this invention. The semiconductor wafer 1 consists of the nitride semiconductor layer 3 which laminates 
the n type layer and p type layer of the gallium nitride system compound semiconductor which contains nitrogen and 
gallium at least on the substrate (sapphire substrate) 2 and its substrate ( drawing 1 (a)). Here, a sapphire substrate is set 
as a thickness of 200 micrometers, and the nitride semiconductor layer 3 is formed in a thickness of 10 micrometers. In 
the manufacturing method of a 1st embodiment of this invention, in the semiconductor wafer constituted as mentioned 
above, the 1st division groove 4 that reaches a sapphire substrate 2-way from the nitride semiconductor layer side side 
by a dicer at the substrate 2 is formed, and the island-shape nitride semiconductor layer 8 is formed (drawing 1 (b)). 
Next, the division groove 5 where it is parallel and at the bottom [ a part of] counters with the bottom of the division 
groove 4 is formed in the division groove 4 in the island-shape nitride semiconductor layer 8 direction from the 
undersurface side of the substrate 2 by a dicer ( drawing 1 (c)). Here, the division groove 5 is formed by a dicer so that 
the thickness 6 of the thin-walled part of the sapphire substrate 2 pinched in the division groove 4 and the division 
groove 5 may be set to 30-100 micrometers. And the semiconductor wafer 1 is lightly pressed down with a roller from the 
undersurface side of the substrate 2. As the parting line L between the division groove 4 and the division groove 5 shows 
(d) of drawing 1 . the semiconductor wafer 1 can be divided, and a semiconductor light emitting element is manufactured 
by this ( drawing 1 (e)). 

[0013]As mentioned above, since the semiconductor wafer 1 is divided in the comparatively narrow portion which a part 
of bottom of the 1 st division groove and the bottom of the 2nd division groove have countered, and the above has 
countered with external force according to a 1 st embodiment, The semiconductor light emitting element of predetermined 
width with little variation in the width of each semiconductor light emitting element produced by dividing is formed. 
Therefore, the number of predetermined shape and the semiconductor light emitting elements of a size manufactured 
from the semiconductor wafer 1 can be increased. Since variation is abolished in the distance into which a substrate is 
divided by adjusting the thickness 6 of the thin-walled part of the sapphire substrate 2 pinched in the 1st and the 2nd 
division groove to a predetermined value and the distance can be shortened, even if the thickness of a substrate has 
dispersion, The semiconductor wafer 1 can be divided easily and the number of predetermined shape and the 
semiconductor light emitting elements of a size manufactured can be increased. 

[0014]<2nd embodiment drawing 2 is a mimetic diagram showing the physical relationship of the 1st division groove in a 
2nd embodiment of this invention, and the 2nd division groove. Except the point formed so that width of the 2nd division 
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groove 5 may be made larger than the width of the 1 st division groove 4, it is the same as that of the manufacturing 
method of a 1st embodiment. In the manufacturing method of a 2nd embodiment, width of the division groove 5 can be 
made larger than the width of the division groove 4 by forming the 2nd division groove 5 after exchanging for an edge with 
a large width of tooth the edge of a dicer used for forming the 1st division groove 4 first by a dicer, and, for example, 
forming the division groove 4 then. Instead of the above-mentioned method, laser may be used and the division groove 5 
may be formed after forming the division groove 4 using a dicer. 

[0015]As mentioned above, the large tolerance level of the formation accuracy of the 2nd division groove can be taken by 
making width of the division groove 5 larger than the width of the division groove 4, and it becomes possible to shorten 
the time which processing takes. 

[0016]<3rd embodiment drawing 3 is a mimetic diagram showing the split method of the semiconductor wafer 1 in a 3rd 
embodiment of this invention. In the semiconductor wafer which comprised a manufacturing method of a 3rd embodiment 
like a 1st embodiment, The nitride semiconductor layer 3 on the field of the sapphire substrate 2 of the portion which 
forms the 1st division groove is removed by reactive ion etching (RIE) etc., a substrates face is exposed, and the 
island-shape nitride semiconductor layer 8 is formed of them (drawing 3 (b)). Next, the 1st division groove 4 that reaches 
a substrate 2-way from the island-shape nitride semiconductor layer 8 side at the substrate 2 is formed using 355 or a 
266-nm YAG laser as laser ( drawing 3 (c)). And it has the bottom to which a part counters the bottom of the division 
groove 4 by a dicer in the island-shape nitride semiconductor layer 8 direction from the undersurface side of the 
substrate 2, and the 2nd division groove 5 parallel to the division groove 4 is formed ( drawing 3 (d)). Here, the division 
groove 5 is formed so that the thickness 6 of the thin-walled part of the sapphire substrate 2 pinched by the division 
groove 4 and the division groove 5 may be set to 30-100 micrometers. And the semiconductor wafer 1 is lightly pressed 
down with a roller from the undersurface side of the substrate 2. By this, as the parting line L between the division 
groove 4 and the division groove 5 shows drawing 3 (e), the semiconductor wafer 1 can be divided, and the 
semiconductor light emitting element 7 is manufactured ( drawing 3 (f)). 

[0017]As mentioned above, since according to this embodiment the semiconductor layer of the portion in which the 1st 
division groove is formed was removed beforehand and the substrates face is exposed, It is possible for there to be no 
damage to the semiconductor layer in the case of the 1 st division groove formation, and to make the number of the 
semiconductor light emitting elements produced by dividing a semiconductor wafer increase, and to raise reliability. Since 
a division groove can be formed in a substrate by non-contact if laser is used, Since the rise of the cost by dispersion in 
the process tolerance by consumption of the edge of a blade at the time of using a dicer, etc., exchange of the edge of a 
blade, etc. can be controlled and a division groove can be narrowed, the number of the semiconductor light emitting 
elements which can be manufactured from a semiconductor wafer can be increased. 
[0018] 

[Effect of the Invention]The 1st division groove where this invention arrives at a substrate direction from the 
semiconductor layer side side of a substrate as mentioned above at a substrate, A semiconductor wafer can be easily 
divided when dividing by forming in a substrate the thin-walled part which has the bottom to which at least a part 
counters the bottom of the 1 st division groove from the undersurface side of a substrate at the semiconductor layer side, 
and was inserted in the 2nd division groove parallel to the 1st division groove, and the 1st and the 2nd division groove. 
[0019]By removing the semiconductor layer of the portion which forms the 1st division groove, and exposing a substrates 
face, damage to a semiconductor layer when forming a slot can be prevented, and the reliability of a semiconductor light 
emitting element can be improved. 

[0020]lt is possible for it not to be necessary to raise the accuracy of the division groove formation from the 
undersurface of a substrate, to be able to shorten the time which processing takes, and to raise productivity by making 
width of the 2nd division groove larger than the width of the 1st division groove. 

[0021]Since the high cost by exchange of the edge of a blade, etc. can be reduced since a division groove is processible 
by a substrate and non-contact by forming by laser, and width of a division groove can be narrowed further, it becomes 
possible to make the number of the semiconductor light emitting elements produced by dividing a semiconductor wafer 
increase. 

[0022]Since the variation in the distance into which a substrate is divided is abolished and the distance can be shortened 
by adjusting the thickness of the thin-walled part of the substrate pinched by two division grooves to predetermined 
thickness, even if the thickness of a substrate is thick and there is variation again, a semiconductor light emitting element 
can be manufactured easily. 



[Translation done.] 



http://www4Jpdl.inpit.go.p^ 



JP,11-177139,A [DESCRIPTION OF DRAWINGS] 



1 / 1 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

{"Drawing H it is a type section figure showing the split method of the semiconductor wafer in a 1st embodiment of this 
invention. 

[Drawing 2] lt is an enlarged schematic sectional view of the division groove in a 2nd embodiment of this invention. 
[Drawing 3] It is a type section figure showing the split method of the semiconductor wafer in a 3rd embodiment of this 
invention. 

[Drawing 4] It is a type section figure showing the split method of the conventional semiconductor wafer. 

[Description of Notations] 

1: Semiconductor wafer, 

2: Substrate (sapphire substrate), 

3: Nitride semiconductor layer, 

4: The 1st division groove formed in the substrate direction from the semiconductor layer side side, 
4a: Width of the 1st division groove, 

5: The 2nd division groove formed in the direction of a semiconductor layer from the undersurface of the substrate, 
5a: Width of the 2nd division groove, 

Thickness of the sapphire substrate pinched in 6:2 division grooves, 
7: Semiconductor light emitting element, 
8: Island-shape nitride semiconductor layer, 
9: Scribe line, 

L: The parting line of a semiconductor wafer. 
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